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DETAILED ACTION 

This office action is in response to the filing of the request for reconsideration on 
28 February 2005. Claims 1-59 are pending. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the . . - , , 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 4, 6, 1 V, 12, 14-16/19, 23-26, 30, 36, 39, 41, 44, 46, 53, 55 and 56 
are rejected under 35 U.S.C. 103(a) as being unpatentable over Ohuchi et al. 
(6,353,267) in view of Sahara et al. (6,713,880). 

Ohuchi et al. disclose a method of manufacturing a semiconductor device where 
a protrusion (31 ) is formed on a semiconductor substrate (30) having a first area, the 
protrusion (31 ) protruding above the first area (Fig 3-B; col. 4, lines 4;13); disposing a 
resin layer (32) on a first area of a semiconductor substrate (30); disposing a through 
hole (35) overlapping the first area; and grinding the semiconductor substrate (30) from 
a surface opposite to the surface on which the protrusion (31) is formed (Fig. 4-B; col. 4, 
lines 25-44). 

Although Ohuchi et al. does not specifically disclose having a first area and a 

second area surrounding the first area, it is inherent in circuit formation to a periphery 

i 

are (second area) surround a circuit area (first area). 
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Ohuchi et'al. do not'disclose disposing a support on a surface of the 
semiconductor substrate on which the protrusion is formed, a part of the support 
overlapping with the second area being thicker than another part of the support 
overlapping with the first area. 

Sahara et'al. disclose a method' of manufacturing a semiconductor device where 
a protrusion is formed on a semiconductor substrafe (7) having a first area and a 
second area surrounding the first area, the protrusion protruding above the first area; 
disposing a resin layer (1 1) on a first area of the semiconductor substrate (7); and 
disposing a support (13) on a surface of the semiconductor substrate (7) on which the 
protrusion is formed, a part of the support (13) overlapping with the second area being 
thicker than another part of the support overlapping with the first area (FIG 2B; col. 6, 
lines 35-52; col. 7, lines 29-43). 

Since Ohuchi et al. and Sahara et al. are both from the same field of endeavor, a 

method of manufacturing a semiconductor device, the purpose disclosed by Sahara et 

al: would have been recognized in the pertinent art of Ohuchi et al. Therefore, it would 

have been obvious to one of ordinary skill in the art at the time the invention was made 

to modify Ohuchi et al. by disposing a support on a surface of the semiconductor 

substrate on which the protrusion is formed, a part of the support overlapping with the 

second area being thicker than another part of the support overlapping with the first 

area as taught by Sahara et al to improve mounting reliability (col. 7, lines 35-43) 

i 

Referring to claims 4, 14 & 26, Sahara et al. disclose the second area being an 
outer end of the semiconductor substrate (7) (FIG, 2B; col. 7, lines 29-31). 
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Referring to claim 6 & 30, Sahara et al. disclose the step of disposing the support 
(1 3) including forming a raised portion of the resin on the second area (col. 7, lines 35- 
42). 

Referring to claim 1 5, Ohuchi et al. in view oj Sahara et al. disclose the support 
being formed on the periphery of the through hole and has a step that disposes an outer 
end of the semiconductor substrate (Ohuchi: col. 4, lines 21-24; Sahara et al.: col. 7, 
lines 29-32). , ( 

Referring to claims 16, 44 & 46, Sahara et at. disclose the support (13) being 
made of resin (col. 7, lines 8-22). 

Referring to claims 19, 36, 39, 41 , 53, 55 & 56, Ohuchi et al. disclose cutting the 
semiconductor substrate (^0) after the^step of grinding the semiconductor substrate (30) 
(Fig. 4-b, 4-D; col. 5, lines 1-4). 

Referring to claim 24, Ohuchi et al. disclose a circuit board equipped with the 
semiconductor device (col. 4, lines 45-54). * 

Claims 5, 20 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohuchi et al. in view of Sahara et al. as applied to claims 1 and 2 above, and 
further in view of Tomita et al. (5,874,365). 

Ohuchi et-al. in view of Sahara et al. disclose the subject matter claimed above 
except forming the support by coating the substrate with resin by spin-coating and 
removing the support after etching/grinding the substrate. 
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Tomita et al. disclose a method of manufacturing a semiconductor device where 
i 

a protrusion is formed on a semiconductor substrate (2) having a first area and a 
second area surrounding the first area, the protrusion protruding above the first area; 
disposing a resin layer (7) on a first area of the semiconductor substrate (2); and 
disposing a support (8) on a surface of the semiconductor substrate (2) on which the 
protrusion is formed, a part of the support (8) overlapping with the second area being 
thicker than another part of the support overlapping with the first area (col. 3, lines 1- 
12; col. 8, lines 4-8). 

Referring to claims 5 & 28, Tomita et al. disclose the step of disposing the 
support (8) including forming the support (8) by coating the semiconductor substrate (2) 
with resin by spin-coating (col. 3, lines 41-51). 

Referring to claim 20,"Tomita et al. disclose removing the support (8) from the 
semiconductor substrate (2) after the step of etching/grinding the semiconductor 
substrate (2) (col. 7, lines 39-51 ). 

Since Ohuchi et al. and Tomita et al. are both from the "same'field of endeavor, a 
method of manufacturing a semiconductor device, the purpose disclosed by Tomita ef 
al. would have been recognized in the pertinent art of Ohuchi et al. Therefore, it would 
have been obvious to one of ordinary skill in the art.at the time the invention was made 
to modify Ohuchi et al. by forming the support by coating the substrate with resin by 
spin-coating and removing the support after etching/grinding the substrate as taught by 
Tomita et al to prevent scratching (col./l, lines 56-65). 



i 
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Claims 3, 7-10, 13, 17, 18, 27, 29, 31-35, 37", 38, 40, 42, 43, 45, 47-52, 54 and 
57 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ohuchi et al. in view 
of Sahara et al. as applied to claims 1 , 2, 1 1 , and 12 above, and further in view of 
Ogawaetal. (4,418,284). ' 

Ohuchi et al. in view of Sahara et al. disclose the subject matter claimed above 
except disposing a protruding electrode on the resin layer. 

Ogawa et al. disclose a method of manufacturing a semiconductor device where 
a protrusion (3, 4) is formed on a semiconductor substrate (1) having a first area and a 
second area surrounding the first area, the protrusion (3, 4) protruding above the first 
area (Fig. 4A); disposing a resin layer (13) on a first area of a semiconductor substrate 
(1) (Fig. 4B); and disposing a protruding electrode (12) on the resin layer (13) (Fig. 4C). 

Since Ohuchi et al. and Ogawa et al. are both from the same field of endeavor, a 
method of manufacturing a semiconductor device, The purpose disclosed by Ogawa et 
al. would have been recognized in the pertinent art of Ohuchi et al. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify Ohuchi et al. by disposing a protruding electrode on the resin layer as taught 
by Ogawa et al. to prevent noise (col. 1 , lines 6-15)! 

Referring to claims 7, 32 & 33, Ogawa et al. disclose pressing to planarize a 
surface of the resin (13) (col. 5, lines 4-40). 

Referring to claims 8, 9 & 10, Ogawa et al. disclose an adhesive sheet having an 
adhesive layer (14) thicker than the height of the protrusion (3, 4); and pressing the 
semiconductor substrate (1 ) against the adhesive sheet to eject at least a part of the 
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adhesive layer (14) outside the protrusion (3, 4) and resin layer (13) (Fig. 4D; col. 4, 
lines 33-66). 

Referring to claims 17, 45 & 47, Ogawa et al. disclose curing the resin (13) (col. 
4, line 61 thru col. 6, line 3). 

Referring to claims 18, 21, 34, 35, 38, 40, 42 & 48-52, Ogawa et al. disclose the . 
first area (111) being an area of an effective chip having an integrated circuit and 
becoming a product; and the second area (1 15) being an area of a periphery chip which 
does not become a product (Fig. 9; col. 8, lines 1 3-22). 

Referring to claim 27, Sahara et al. disclose the second area being an outer end . 
of the semiconductor substrate (7) (FIG, 2B; col. 7, lines 29-31). 

Referring to claim 31 , Sahara et al. disclose the step of disposing the support 
(13) including forming a raised portion of the resin on the second area (col. 7, lines 35- 
42). 

Referring to claims 37, 43, 54 & 57, Ohuchi et al. disclose cutting the 

i ■ , 

semiconductor substrate (30) after the step of grinding the semiconductor substrate (30) 
(Fig. 4-b, 4-D; col. 5, lines 1-4). — 

Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohuchi 
et al. in view of Sahara et al. further in view of Ogawa et al. as applied to claim 3 above, 
and further in view of Tomita et al. 
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Ohuchi etal. in view, of Sahara et al. further in view of Ogawa et al. disclose the 
subject matter claimed above except forming the support by coating the substrate with 
resin by spin-coating. 

Tomita et al. disclose a method of manufacturing a semiconductor device where 
a -protrusion is formed on a semiconductor substrate (2) having a first area and a 
second area surrounding the first area, the protrusion protruding above the first area; 
disposing a resin layer (7) on a first area of the semiconductor substrate (2); and 
disposing a support (8) on a surface of the semiconductor substrate (2) on which the 
protrusion is formed, a part of the support (8) overlapping with the second area being 
thicker than another part of the support overlapping with the first area (col. 3, lines 1- 
12; col. 8, lines 4-8). 

Referring to claim 29, Tomita et al. disclose the step of disposing the support (8) 
including forming the support (8) by coating the semiconductor substrate (2) with resin 
by spin-coating (col. 3, lines 41-51). 

Since Ohuchi et al. and Tomita et al. are both from the same field of endeavor, a 
method of manufacturing a semiconductor device, the purpose disclosed by Tomita et 
al. would have been recognized in the pertinent art of Ohuchi et al. Therefore, it would 
have been obvious to one of ordinary skill in the arf at the time the invention was made 
to modify Ohuchi et al. by forming the support by coating the substrate with resin by 
spin-coating as taught by Tomita et al to prevent scratching (col. 1 , lines 56-65). : 2 
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Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohuchi 
et al. in view of Ohuchi (6,229,222). 

Ohuchi et al. ('267) disclose the subject matter claimed above except disposing a 
i 

protruding electrode on the resin layer. 

Ohuchi ('222) disclose a method of manufacturing a semiconductor device where 
a protrusion (3, 4) is formed. on a semiconductor substrate (1 ) having a first area and a 
second area surrounding the first area, the protrusion (3, 4) protruding above the first 
area; disposing a resin layer (2) on a first area of a semiconductor substrate (1 ); and 
disposing a protruding electrode (7) on the resin layer (2) (Fig. 4C; col. 4, lines 15-61). 

Since Ohuchi et al. ('267) and Ohuchi ('222) are both from the same field of 
endeavor, a method of manufacturing a semiconductor device, the purpose disclosed 
by Ohuchi ('222) would have been recognized in the pertinent art of Ohuchi et al. ('267). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Ohuchi et al. ('267) by disposing a protruding electrode .,. 
on the resin layer as taught by Ogawa et al. to send and receive signals external 
devices (col. 4, lines 57-61). : 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ohuchi 
et al. ('267) in view of Ohuchi ('222) as applied to claim 21 above, and further in view of 
Takeuchi et al. (6,005,474). 
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Ohuchi et al. ('267) iri view of Ohuchi ('222) disclose the subject matter claimed 
above except the second apea including an area of a part which includes a side face of 
the semiconductor substrate and becomes a semiconductor chip. 

Takeuchi et al. disclose a method of manufacturing a semiconductor device 
where a protrusion (1 1 ) is formed oh a semiconductor substrate (1 ) having a first area 
and a second area surrouryjing the first area, the protrusion (11) protruding above the 
first area; and disposing a resin layer (15) on a first-area of a semiconductor substrate 
(1 ) (col. 6, lines 39-67). Takeuchi et al. further disclose the second area including an 
area of a part which includes a side face of the semiconductor substrate (1 ) and ; 
becomes a semiconductor chip (Fig. 2; col. 7, lines 1-19). 

Since Ohuchi et al. and Takeuchi et al. are both from the same field of endeavor, 
a method of manufacturing a semiconductor device, the purpose disclosed by Takeuchi 
et al. would have been recognized in the pertinent art of Ohuchi et al. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ohuchi et al. by the second area including an area of a part which 
includes a side face of the semiconductor substrate and becomes a semiconductor chip 
as taught by Takeuchi et al. to prevent breakage (col. 7, lines 1 1-56). 

Allowable SubjectMatter 

Claims 58 and 59 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject 
matter: prior art does not anticipate, teach or suggest forming at least one protrusion in 
a through hole. 

Response to Arguments 

Applicant's arguments with respect to claims 1-59 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Pamela E. Perkins whose telephone number is (571) 

272-1 840. The examiner can normally be reached on Monday thru Friday, 9:00am to 

i 

5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571 ) 272-1 852. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system/contact the Electronic 
Business Center,(EBC) at 866-21 7-91 97 (toll-free). 

PEP 
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